Neurotensin phase-shifts the firing rate rhythm of neurons in the rat suprachiasmatic nuclei in vitro.
The suprachiasmatic nuclei (SCN) of the hypothalamus house the main mammalian circadian pacemaker. Cell bodies in the rat SCN contain the neuropeptide neurotensin (NT), and two NT receptor types, NTS1 and nts2. Because the role of NT in the circadian rhythm processes is unknown, we studied the phase-shifting effects of NT on the firing rate rhythm of rat SCN neurons in vitro. Additionally, the NT receptor antagonists SR142948a and SR48692 were used to try and block any NT-induced phase shifts. To elucidate the second messenger pathway responsible for mediating the phase-resetting actions of NT, we utilized the phospholipase C (PLC) and protein kinase A (PKA) inhibitors U-73122 and KT5720, respectively. Application of NT during the projected day resulted in a large advance in the time of peak in FRR, whereas treatments during the projected night had no effect. Both NT receptor antagonists blocked the NT-induced phase shifts, as did the PLC inhibitor U-73122. The PKA inhibitor KT5720 had no influence on the magnitude of the phase shift caused by NT during the middle of the projected day. These results provide the first evidence that NT may play a role in regulating the rat circadian pacemaker, using NTS1 and nts2 receptors presumably coupled to PLC.